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Integrated Application of Technology and Music: CLOrk Laptop Orchestra
Student: Chien-I Chen Advisor: Yu-Chung Tseng

Master Program of Sound and Music Innovative Technologies
National Chiao Tung University

Abstract

Since the creations and performance of computer music to the developing
computer performed ensembles, which are now expressing the new trend of the
world. Employing and integrating both music and computer technology can not
only satisfy musicians who want to extend the expressions of music and seek for
their desire of innovations, but also allow technologists to devote to such field
and express music with tech-tools. Furthermore, people can elevate the quality
of human culture.

Due to the development of computer with high-speed process, which makes
group-communication of musical messages be possible. On the other hand,
musician always keeps searching for new ways and modes of musical
expression. For instance, people make use of technology to extend musical
composition and performance. Even, now day developed small computer music
ensemble reflects the tendency. As a result, a new mode of ensemble-the laptop
orchestra appears.

In the western countries, the laptop orchestra have been developed for years
such as PLOrk ( from Princeton University ) , SLOrk ( from Stanford
University ) , Digital Orchestra ( from McGill University ) , CybLOrk ( from
Russia ) , BLOrk ( from Berlin, Germany ) , OLOrk ( from Oslo,
Norway ) ...etc..

In the orchestra, each crew owns a laptop computer, equipped with sensors
and multi-channel speakers. The composers apply software ( ex.Max/MSP, C++
and other programming languages ) to simulate the real instruments, and the
whole orchestra interpret the music instantly to create a new performance mode.
The CLOrk ( Chiao-Tung Laptop Orchestra) will be built up based on these
concepts.

In the project, CLOrk will be the first laptop orchestra in Taiwan. Thus, we
will refer the predecessors’ experience for building up such orchestra. We will
also record and analyze the details of the project including hardware building,
member recruiting, and the rehearsals. Furthermore, we hope the efforts of
constructing CLOrk orchestra will become a valuable experience for people also
interest.

Keyword : CLOrk, Electronic Music, Laptop Orchestra, Music Ensemble
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MAE TE

3-2

n Phid getinterfaceK it help*

Phidgetaccelerometer. help

HELF ##3
ZKE

PhidgetEncoder.mxe

MXE f3E
9KE

PhidgetLED. help
HELP f83%
ZkE

PhidgettatorCantral. mxe

MAE 383
9 KE

Phidgetservo.help

HELF $#3%
2 KE

Phidget TextLCD.mxe
MYE 183
SEB

Phidget Interface &% B %

Phidgetaccelerometer. mxe

MHE T83E
SKE

PhidgetInterfacekit, help
HELP $83%
3KE

PhidgetLED. mixe
MHE 183
SEE

PhidgetRFID. help
HELP 3838
Z2KE

PhidgetServo.mxe

MHE 183
& KE

readme

T
1KE

PhidgetinterfaceKit

get'version

= |
m inms

set SampleRate $1

=

prepend setoutput

Phidget Interface kit
route di ai

lunpack Dooooo0D |

n

I

br |

[unpack DO D 00000

3-3 Phidget InterfaceKit Patch
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Phidgetinterfacekit |

unpack 00000000

3-4  Phidget & 3 & patch 4% =,

3-5 5% Max $2 5% J& %538 & &k ) £ &) patch » & & JE 25 69 F # &35 unpack
S ZAE AR R B B o AR zmap EM R R FT R ERH
P % e 1% 0 4w zmap 0 680 0 4 69 & B A% Rk JE 35 09 BE 5 4 Ak 0-3 w18
%50 REBFAA select BEI/XEFHMAFZERTHTS - R THA select
RaBrzsh o BT LA split BfE KX BATHE L KREIE > REHaTEEER
R X -

N

EEEN fos
[read ||start | [stop | B ;
Fhidgetinterfacekit ﬁ. m -
route di ai oot ctlout 123
T — iz ]

|unpackoDoo0D0O0D0 |

I
=]
o
=
fo]
o
]
]
=
=
[
=
o
=
o
o
om
o
fem]
]

select0 12

I
[1000] [500][250]

[select 123 |

speedlim 500

[rmakenote 127 150 |
L
noteout

3-5 RRJE B EE e Max P eyigE
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TE 3-6 & &MEEEAMEM Max F4484 > & F TRA R aEERE
BER—ELRESR -

infra 2 =

Phidgetinterfaceit
I

rote i al

UnpackDODODOD 0

$9it0100_ | 5ol 100200 spit 200 300 s_.r;mmnlm_ Split 400 600

> o o o o

o |
p orsostion ]

=

makencte 90 125

pgmout O
03567 10 Blue Scale

3-6-1  EEAEH(67]

PridgetintefaceKit
I
route di al
-
ungack 00000000

pomaut

zmap-zo 680 60 500 p 0 1000 0 55
“400~

I

abs

Spit0 100 split 100 155 | |split 155 200 | |split 200 250 | spht 250 350 | spht 350 500 | split 500 550
=2 B . i . — .

I- I_ I- I' 77 I-' I-

ol S o B o
i-fr$i1 < 30 then 0 else out2 §i1 T Spesdim WJ'
I =

makenata 127 117

zmap 20 600 40 133

noteaut 1
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Phsdgetinterfacekit
hr
route & al

unpack 00000000

‘zmap 10 500 40 127

! eadliim 500
Zpeadiim 4000 =

Zmap 10 980 30 90
x

Gaunter 2 22 127
if §i1 < 5100 then 500 else out2 §i1 -
T

- - - - e wm o wm wm e
=plit 0150 split 150 250 | split 250 350 | split 350 450 | split 450 600
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/ 12 E: ;ﬂé
I o ] g
7 Soacki5608305 s
: SR [
_ & g= o i
& 45 £ o
. - =) =) oo ZE (13 metro 1000
i.. ) E = 05 (3 — e G L
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3.3 Wiimote 1 Max Patch 893%3

A BAx Wiimote 64 JE A » {2 4885 7] LA3K 2| 2F % 48 B 69 B 3R - Wiimote 8945
B AIER A i bniE b B4R R 3D thdisrin Rl B 0 5 T Zsheh et LB
% THSTHENER -

HEARR T RAIF A AL E B E F 9 Wiimote RiEL - N EF X — 4
BROBIMME > AEMBERR ERGLARRGT  EARALERY
Blf% > TR Rk E O BRI E R AT RBET > FeH LR
B AT REFRE A TR RGP AR E F BRI A8 A 89 Max
B VEBAE R FARRA R H

ARy teik R € LiE 1B Windows % 4t K 5§ Fri2 it o) 28 52 48 78] 1) & R A8 A
Wiimote #9771 o E3E X T ARRE 2 1% > & R3K Wiimote &3 £ F 7 B £ Max
REEPIEA AT c £RABREY  FEBMWEFRGRZA LT ERERH
BIANA4 0 B A Wiimote 3 RAEIA 4 L BA MR ELEAE
F LI e9@3AE R o o RFAT > BTG RPENR B T @ LT A 6y B ¥ St apd
R X% - B AT F 3% A B3 e Blue Soleil $RA8[6]5% T LABAX, Windows 47 4]
ERGOEFHF -

Wiimote £ Max 893%3t-T Ao &5 > B 3-7 AR EZHRN B
Ttkowii 0 FRMEBE FH Wil BE 21 0 3K tkwii - BEHERTAL
/A &) connect > #Z X, € B B Wiimote 2 45 > it B Wiimote € E &L ki &
AR o he RIZH PR L B LAFEEE 3-7 £ P Mey " prepend deviceid |
BEBFEA I RTUAEE) - EEFRARSERFGEN > BB +=8
B B2 o sASHH R R Fiemaayixst > £ core & Wiimote » " nunchuk |
R B —Ffdsni b ey F32 0 classic | B R 4EM PS Fieu92%3
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tk.wii
external object for Nintendo wiimote.

@ . Supports multiple wimotes.

[connect|[disconnect]  LED i
lp OtherWiimote

[]

e e—— |
| ] vibration
| Report On/Off
rumble $1 ‘

ack0000
repend led

loadban ED

deviceid 0| |prepend deviceid||getstatus|
: ! lexicontroller $1|

|
[route battery| [route deviceid |

[route extcontoller| {route led |
|

| o]
lunpack0 0 0 0] PO | T

hooo

status. send "connect” or " getstatus" message.

3-7 tk.wii 2 3,

3-8 ARMEZ RN T AKX ALEHF — I > ZiBH
J& & route & —18 unpack s LA F B M X~ Y ~ Z =8 dh & o) BAE
BB A B > P unpack £ ®ms B E =18 0. g9 KX E - BAT

2

C PRV B BRI A A B HEBRRE

i

¥

q.

AR = phay BARLE £ 03 2 0.6 £4
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Core

routs core
route motion [route One | |route Two |
wnpack 0. 0. 0. Ij Ij

[ |

—
f:0.475] [ 0.447] bi-:'.fn&:l |

[route Minus | {route Home | [rowte Plus |

[=127. =127 |[*127. | IJ—_|
|int | |ir:t | |ir:t | D |j
e e
(] I

) ' 1
- i |5te Left | |r51;e Right |
] (] M N
A Y Z
Motion Sensor Buttons IR Sensor

3-8 x F 4] Wiimote £2 X 2%t/ @

A LA A PEH — % Wiimote 8942 X > & A % % Wiimote £ — e 4% %] 44 85
1% > 28 3-7T 894 L F (F ) A48 OtherWiimote & patch ([ 3-9) > & &y
WARERE 37T ER > FEGT AN E B4R " deviceid | (B 3-9 897
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&4 Core #2 5,

File Edit View Object Arrange Options Debug

you can appomt other wiimote with "deviceld® message.
Howewer, the D is not 1D of wiimote oneself. The 1D = a
turn when thows found It out from a 05,

= o

ih
umible $1 l l Repart Oniodf
pack 0000
I 1
prepend led "n..-\.-m.-f...‘.-.-
T
3
Th.wal
g e
L L
o hymn2  p nunchuk? | o classee?
Repaort Patcher. doubde-click!
route exteontolier | | mute ted mma battery | route devicesd
ungack 0000 ) o )

sram T3 ) O E{h

atatus. send “connect” or * getstatus” message.

3-9 2 % % Wiimote #4 patch

TR AAEE S R TREBCRERZX | B 3-10 LA HET

» #1F Wiimote &) X ~ Z wdhe 32 8y » JRIE 1355009 32 E 8L K0
B piRee B A EES B 3-11AIRARS
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1.5 Z+45 % 0:00-0:10
248% in 0:10-0:25 (& A cue &5 %)
3.5 % in 0:25-0:40
4.9 & in 0:40-1:30
5.9 % change timber 1:30
5 5 +{&% fade out 1:30-1:45
.2 % +&F change timber 1:45
8 55 loud + K % 1:45-2:15
9.% & solo(7 2k cue) 2:15-2:45
10 M & +% & fast 2:45-3:00
11.+ &% :# 3:00
12. 3 & +{& & fade out 3:00-3:30

® MaxMSP File FEdit View Object Arrange Options Debug Window Extras Help 2 8 CElpihabam <D 3 T & aow O @
ve'e o /MEdemo_2

(0|
(:) @
_-

»
»

zmap 70 680 60 500
»

zmap 0 1000 0 550

) Clak CEE) CEEaclEEY (CE

zmap 80 600 20 133
if $i1 < 30 then 0 else out2 $i1 m

IR A

3-12-1 a7

s

ek
m\*

8 #2 R,
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3-122 amRTEHENX

i
#firescalin oe [3]
g-> mapping LR
R Lo

pamat

Zmap 0 1000 0 300

spiit 75 150 Split 150 300

Ry

i00

75
zmap 70 630 16 127 ? /—/’_
I L I
pack 0 0
751 < 30 then 0 else out2 §i1 T \/

speedim 500

300
s

/(!-'gﬂ__

unpack 00

e -
makenote 127 1250

noteaut 1

3-12-3 B EIRE A
3-12 Earth and Birds &9 Max #2

313 —&awF I RE‘K | F—iReyE[75] T e Faymbit
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CE- I ERKTHA Pach PETEHE
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patcher input

Phidgetinterfacekit
T YT

.
R
unpack 00000000

.
zmapOﬁBG(M
po |
.

.

062005 oy
o |

: select0 12
select123 |select123 | 500 |250 | 125 |

speedlim 500
makenote 127 250

noteout 10

B 3-15-2 GARE FE AT RIESR 0 A

e 10 [ogmout

select 106 107 108 | 0 |

0
0

- I___I
ciout 121 | ctiout 123 | prepend brgb

unpack 00000000

zmap 0620 0 7

zmap 0680 10 127

select 117 105 111 112

select1234586

key.
W m 2 _l_ mm ‘”"lﬂ‘

.

speedlim 500
makenote 100 4000
roout s

A I

File Edit ¥iew Object Font Ophons Trece Exirss Wmdow Help - &
CL EIEE b H O EFE e O E 6 R A 1T E B E s (7118 o 3 W B s . ' B8 [ @) e [
Zmap 0 580 0 5 zmap 0 1000 0 4|
B0 2 ko
select1234 =40
select1234
125 250|500, 000
53|54 |82 |12
select 123 E
38 [71 |78 |
speed 0
makenate 127 150
[
noteout
noteout: Veloeity (3 for Note-off) | ]

3-15-3
3-15
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"Mario Good ; [76]&9 7% 34324k B 3-16 > T H B FRBIRK » AR
TR L BB R TR A Esh > RigmE MIDI 0B 5 F/AHL ¥ > E4F
By W T L —EEE Lk - T Mario Good | #4 k® K & » SHAERey &
R TS F—BROMIDI EE @S s ARARESERETRERL

TETY F Bk e) Bt £ =30 F 0 R B P AT TR
W EFH A ES  REDBHAREBNBH TR RERE ¥ T - B 3-17
#A& " Mario Good ; %% ¢ 7 &) Max £ K -

BE  (1heem 442233 32132 [65] X¥X.. B=frar=ExE

L BFEUE A S ReE—E

EE 111) 6677 442233 BRAETREE FEE=NTRETE
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3-16 Mario Good &4 /% & 3¢

= control percussion selection E4T

| EEE

e L

{socoior |

= a3
. £ 145

split 150
2

12711

1T T

3-17 Mario Good &5 Max #2 &,
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TE T AR Max BEEN @IRF - &6 ERE:E LR L Wiimote 24

I

3-19 2% & 4 %) ¥ 4] % 18 Wiimote &) patch - 2Kk 1% f£ {8 5] &y patch F - $%
T Z 4y R RIEF 6y patch ([ 3-20)

[Other\
file Edit View Object Amange Options Debug Extras »> File Edit View Object Amange Options ==
thewii e —
However, e 1D is not D of wiimate oneselr, Tri
external object for Nintendo wiimote. o Ko wherr icwl fouked 011 o 8 G
_ connect | disconnect, LED
gmetre supports multiple [ — (m]
T Y7 = wiimotes. o
conne isconne! LED Report OniOff
it ; p OtherWiimote i T “ ™
Q vibration :Eﬂ . s
th Report On/Off vepend led
rumble $1 T
&
pack 0000 eonees §1
motion $1 gelsshs
prepend led ‘extgantroter §1
=
loadbang irsensor $1
B hymn2 |§ nuncis? | cassic2
I
deviceid 0 prepend deviceid | getstatus Repon Pelcher. double-click!
i gB J
cisiohis) fl| Lovom) Do iy o
il (o) npack 0000
T T pe T
p hymn  p nunchuk p classic
Report Patcher. double-click! status. send “connect” or * getstalus” message.
1 1
route extcontoller  route led route battery  route deviceid
unpack 0000
status. send "connect” or " getstatus” message.
|

3-19 [5) B 32 By % Wiimote #4 patch

Fle Edit View Object Amange Options Debug Extras Window Help

file Edit View Object Armange Options Debug Extras Window Help
Hymn Core
Hymn Core
route core
E = route core
route B route A | route One | route Two| route Minus | route Plus
= = = = route B route A | route One | route Two| route Minus | route Plus.
Select) electT  Goeq7) selectl palact 1 5
= select 1
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route Home = = — =
= 59 66 65 62 C route Home
route Up - - l
= makenote 127 1500 route Up | 62 83 81 64 67
route Left | | route Right o =
= oteciits pemoute route Left | route Right
— = makenote 127 1500
route Down 1
- route Down - i
| - noleout b pgmout b
| + ¥ i Al

o 5 ¥ 8] W % Wiimote &4 patch
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